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TRANSCRIPTOMIC SIGNATURES IN CARTILAGE AGEING
M.J. Peffers, S.R. Tew, P.D. Clegg. Univ. of Liverpool, Neston, United
Kingdom
Purpose: Whilst articular cartilage is susceptible to age-related osteo-
arthritic degeneration, it is not an inevitable result of ageing, but
a consequence of inter-relationships between many predisposing
factors. To better deﬁne the actions age has within osteoarthritis (OA) it
is therefore useful to examine and understand the processes involved in
ageing of healthy cartilage. We were interested in whether age affected
gene expression in cartilage and also post-transcriptional regulation of
cartilage genes. RNA-Seq has been demonstrated to be an effective
approach for gene expression proﬁling in ageing tissues with the ability
to detect non-coding RNAs. Therefore we undertook an RNA-Seq
experiment on young and old cartilage to characterize molecular
mechanisms associated with age-related changes in gene signatures.
Methods: Cartilage explants were obtained from macroscopically
normal metacarpophalangeal joints of young (4 years) and old (>15
years), equine cartilage (n¼4 per group) and cultured for 24 hours. Then
RNA was extracted prior to or following 5 hours incubation of the
explants with the transcription inhibitor actinomycin D. Ribosomal RNA
depleted samples were used for RNA-Seq library preparation and
sequencing using the Illumina HiSeq 2000 platform. The 100bp paired-
end reads obtained were aligned onto the equine chromosomes. The
Bioconductor package edgeR was used to identify differential gene
expression (DGE). Genes were differentially expressed between age
groups with a Benjamini-Hochberg false discovery rate corrected P-
value < 0.05 and a fold change  1.4 using a generalized linear model
likelihood ratio (LR) test. Statistical analysis of decay and age together
was undertaken using two factors and signiﬁcance tested with an LR
test. Gene ontology investigations were undertaken using Ingenuity
Pathway Analysis (IPA) and results validated using RT-PCR.
Results: Analysis identiﬁed 16,635 genes expressed in cartilage.
Data clustered into groups relating to old and young using principal
component analysis. DGE demonstrated signiﬁcant age-related
changes. There were 396 genes differentially expressed; 93 were at
higher levels and 303 were at lower levels in older cartilage. There was
a reduction in DGE of 42 genes relating to matrix proteins, degradative
proteases, matrix synthetic enzymes, cytokines and growth factors in
cartilage derived from older donors compared to young (Table). IPA
indicated top scoring networks from DGE were from connective tissue
disorders and development. A small subset of genes demonstrated age
related alterations in post-transcriptional control including 10 protein
coding genes, four small nuclear RNAs and a pseudogene. Validation
with qPCR of 14 genes conﬁrmed the ﬁndings of the RNA-Seq data.
Conclusions: The age-related DGE changes identiﬁed most notably
involved reduced gene expression in older cartilage. The reduced gene
expression of matrix proteins, degradative proteases, matrix synthetic
enzymes, cytokines and growth factors identiﬁed in cartilage derived
from older donors points to the development of a more quiescent
phenotype as cartilage ages. Our results contrast to others who have
provided evidence for a chondrocyte secretory phenotype in ageing
demonstrated by an increase in degradative proteases and cytokines. It1063-4584/$ – see front matteris interesting that our methods identiﬁed only a few transcripts whose
decay rates were altered by ageing in contrast to our previous conclu-
sions that a large number of transcript decay rates are altered by OA.
These results warrant further studies to examine mRNA decay in ageing
in order to understand the differences in the regulatory dynamics
affecting gene expression in ageing and OA.
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CIRCULATING LEVELS OF MMP-MEDIATED CONNECTIVE TISSUE
DESTRUCTION IS PREDICTIVE OF STRUCTURAL PROGRESSION IN
PATIENTS WITH INFLAMMATORY ARTHRITIS
A.-S. Siebuhr y,z, A.-C. Bay-Jensen y,z, D.J. Leeming y,z, A. Platt y,z,
I. Byrjalsen y,z, C. Christiansen z,x, D. van der Heijde z,k, M.
Karsdal; y,z. yNordic BioSci., Herlev, Denmark; zAstraZeneca, London,
Abstracts / Osteoarthritis and Cartilage 21 (2013) S9–S62S10United Kingdom; xCtr. of Clinical and Basic Res., Ballerup, Denmark;
kDept. of Rheumatology, Leiden Univ., Leiden, Netherlands
Purpose: There are several types of inﬂammatory arthritis’, with
rheumatoid arthritis (RA) as the most common. Inﬂammatory arthritic
diseases have different pathologies, but they share features, such as
joint inﬂammation and tissue destruction. It is important to treat fast
progressors aggressively in these diseases to preserve joint function.
However, presently it is not possible to identify progressors based on
standard technologies. Identiﬁcation of the patients in most need of
treatment is also important as most anti-inﬂammatory treatments are
associated with substantial side effects. Thus, limiting the patient
population in need to be treated with a certain biological agent will
improve the risk-beneﬁt ratio. We have developed and validated an
ELISA, detecting a serum protein ﬁngerprint of the helical domain of
type I collagen, speciﬁcally degraded by MMP's and destroyed by
Cathepsin K (C1M). The ELISA does not recognise other collagens, intact
collagen or other protein ﬁngerprints. The aim of the present study was
to investigate whether serological levels of C1M could identify struc-
tural progression and if C1M could be a marker of treatment efﬁcacy.
Methods: The LITHE biomarker study (n¼585) is a 1-year phase III,
double-blind, placebo (PBO)-controlled, parallel group study of Tocili-
zumab (TCZ) 4 or 8 mg/kg in RA patients on stable doses of metho-
trexate (MTX). Spearman's rank correlation was used to assess the
correlation between baseline C1M and inﬂammation (CRP), visual
analogue score pain (VAS), general health (HAQ), disease activity score
(DAS)-28-ESR and structural progression (joint space narrowing (JSN)
and modiﬁed total Sharp Score (mTSS)) at 24 and 52 weeks. Multiple
regression analysis on log-transformed data was used to assess the
effect of cofounders (CRP, age, BMI, disease duration and baseline
structural status) on baseline C1M with JSN and mTSS.
Results: At baseline, C1M was signiﬁcantly correlated to CRP
(P<0.0001), VAS pain (P<0.0001), HAQ (P<0.0001), DAS28-ESR
(P<0.0001), JSN (P¼0.0056) and mTSS (P¼0.0006). There was a corre-
lation between baseline C1M and delta-mTSS at 24 weeks (R2¼0.28,
P¼0.0084) and strongly at 52 week (R2¼0.34, p<0.0017, see table).
Baseline C1M was signiﬁcantly correlated to change in CRP at 24
(R2¼-0.31, P¼0.001) and 52 weeks (R2¼-0.36, P¼0.007). There was
a tendency for baseline C1M to be correlated with delta-JSN at week 52
(R2¼0.21, p<0.055), but not at week 24. This was conﬁrmed bymultiple
regression, in which CRP was the only confounder on effect size; beta
changed from 1.4 to 3.6 with JSN and from 3.4 to 6.0 with mTSS (Table).
The adjusted correlation coefﬁcients were 0.31 and 0.32 for delta JSN
and mTSS, respectively.
Conclusions: Serum C1M measured at baseline was correlated to
change in structural progression. In conclusion, C1M may enable
prognostic identiﬁcation of those patients who are structural pro-
gressors in inﬂammatory arthritis.Multivariate linear regression analysis. Beta, regression coefﬁcient, p-value and
n are given.
D52 weeks (JSN) D52 weeks (mTSS)
Beta P R2model n Beta P R
2
model n
LogC1M 1.4 0.0015 0.11 85 3.4 0.0001 0.17 85










3.6 <0.0001 0.31 83 6.0 <0.0001 0.32 833
THE RELATIONSHIP BETWEEN PRE-SURGICAL INTRA-ARTICULAR
INJECTION AND RISK FOR EARLY REVISION AND INFECTION
FOLLOWING TOTAL HIP ARTHROPLASTY
B. Ravi y, R. Croxford z, S. Hollands z, G.A. Hawker y. yUniv. of Toronto,
Toronto, ON, Canada; z Inst. of Clinical Evaluative Sci. (ICES), Toronto,
ON, CanadaPurpose: Intra-articular hip injections of corticosteroids or hyaluronic
acid are recommended in the management of hip osteoarthritis (OA).
While some studies have found that a subsequent total hip arthroplasty
(THA) is at risk for early revision, purportedly because of infection, these
ﬁndings are not consistent. Potential explanations for the inconsistency
of ﬁndings include variability in sample sizes, and thus power, duration
between the injection and arthroplasty, and control for potential
confounders. We sought to determine the proportion of patients who
had an intra-articular injection prior to their THA and the relationship
between pre-THA injection and risk for early revision.
Methods: We deﬁned a cohort of patients who received their ﬁrst
primary elective THA for OA between 2002-2009 utilizing health
administrative databases fromOntario, Canada. We excluded those who
had received a primary or revision arthroplasty of the hip or knee prior
to April 1, 2002, and those whose ﬁrst procedure was non-elective (e.g.
for cancer, fracture, or external cause of injury), or who had a history of
inﬂammatory arthritis. Among eligible THA recipients with OA, those
who had received1 intra-articular injection by a radiologist in the ﬁve
years prior to their THAwere identiﬁed. Those with 2+ injections in the
six months pre-THA or 3+ injections in the ﬁve years pre-THA were
excluded to avoid patients who received facet joint injections for lower
back pain. Logistic regression was used to determine the relationship
between occurrence of injection (none, 1-5 years, 6-12 months and
within 6 months of surgery) and revision within 2y of THA, after
controlling for potential confounders (income quintile, rurality, and
provider volume). A propensity score for receipt of an injection in the
6months prior to surgery was developed, and used to match these
patients to those who did not receive an injection in the 5years prior to
the THA. Rates of revision were compared between these groups to
determine the number needed to harm (NNH).
Results: Between April 1, 2002 and March 31, 2009, we identiﬁed
37,536 primary, elective THA recipients with OA. 5,907 had received an
intra-articular hip injection performed by a radiologist in the ﬁve years
preceding their surgery: 999 < 6months prior to surgery; 702 6months
to < 1y ; 783 1-5years). The mean time from intra-articular injection to
the index THA was 322d (median: 221d, IQR: 293d). Patients that had
an injection in the six months preceding surgery had increased odds for
revision within two years relative to patients who did not have an
injection (adjusted OR 2.24; 95% CI 1.44, 3.48; p¼0.0003). There was no
difference in the odds for revision for patients who received their
injection 6-12 months or 1-5years before surgery (6-12months:
adjusted OR 0.86; 95% CI 0.38, 1.94; p¼0.7156; 1-5years: adjusted OR
0.77; 95% CI 0.34, 1.74; p¼0.5135), relative to patients who did not
receive an injection pre-THA. Propensity score matching matched 986
patients with an intra-articular injection in the 6months prior to
surgery (99% of potential cases) with 2,958 patients who did not have
an injection in that time frame (8% of potential controls). After
matching, the rates of early revision in the injection and non-injection
groups were 2.23% (22/986) and 1.05% (31/2,958) (p¼0.005), respec-
tively. The number needed to harm, for THA recipients who had an
injection <6months prior to the surgery, was 84 patients.
Conclusions: Occurrence of an intra-articular injection in the 6months
prior to a primary elective THA for OA was associated with increased
risk for revision arthroplasty. Further research is needed to determine
whether this increased risk varies in relation to the solution used in the
intra-articular injection (corticosteroids versus hyaluronic acid prod-
ucts) and potential explanations for the relationship.4
T2 TEXTURE INDEX OF CARTILAGE CAN PREDICT EARLY
SYMPTOMATIC OA PROGRESSION: DATA FROM THE
OSTEOARTHRITIS INITIATIVE
K.L. Urish y, M.G. Keffalas z, J.R. Durkin x, D.J. Miller z, C.R. Chu x, T.J.
Mosher y. y Penn State Milton S. Hershey Med. Ctr., Hershey, PA, USA;
z The Pennsylvania State Univ., University Park, PA, USA; xUniv. of
Pittsburgh, Pittsburgh, PA, USA
Purpose: There is an interest in using Magnetic Resonance Imaging
(MRI) to identify pre-radiographic changes in osteoarthritis (OA) and
identify features that indicate risk for disease progression. The purpose
of this study is to identify image features derived fromMRI T2maps that
can accurately predict OA progression prior to clinically signiﬁcant
symptomatic and radiographic presentation. In normal cartilage, there is
a spatial distribution of cartilage MRI T2 values that is strongly
